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It  is a pleasure to share the news and highlights of 2018. The mission of our department  is “to develop and disseminate engineering knowledge to 











Seven outstanding alumni were  inducted  in  the Arkansas Academy of Biological and Agricultural Engineering  (AABAE)  in 2018 on April 20th. They are Mr.  John 
Chris Brock, Dr. Dylan Carpenter, M.D., Mr. Zach Dalmut, Mr. Kyle Kruger, Ms. Toni McCrory, Ms. Katherine Merriman‐Hoehne and Ms. Shelly Thomas. AABAE 












grant  from  the Walmart Foundation  to conduct research  for  improving  food safety  in poultry supply chain  in China. The project  focuses on  innovative biosensing 
technology  to  rapidly detect pathogenic  bacteria  and  antibiotic  residues  in poultry  supply  chain  and  advanced dynamic  risk‐assessment models  integrated with 
supply chain management to help the industry and regulators make better decisions for ensuring food safety in poultry. He was also awarded a College of Engineering 
“Excellence in External Research Award.”  
Dr. Ben Runkle  is  the recipient of  the prestigious NSF CAREER Award. This Faculty Early Career Development award  from  the National Science Foundation  is  to 
expand his research on sustainable rice production. The NSF award will enable Dr. Runkle to quantify the climate impact of water‐saving irrigation strategies. He was 
also recognized with the “Rising Teaching Award” in the College of Engineering.  
In March  it was  announced  in Washington, D.C.  that Dr. Marty Matlock  is  the winner of  the prestigious  “2018 Borlaug CAST Communication Award.”   Drs. Tom 





the Carl Griffis Memorial Scholarship but have not yet reached our goal. Support of our alumni and friends in endowing this scholarship is needed so we may honor 
the dedicated service of Professor Griffis to our students and our stakeholders.  
 







































SIGNIFICANT ACCOMPLISHMENTS IN 2019 
PROFESSIONAL AND ADMINISTRATIVE STAFF 





















SIGNIFICANT ACCOMPLISHMENTS IN 2019 
STUDENTS 
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Research Areas: Ecological engineering, agricultural engi‐
neering, bio‐energy, alternate energy, energy conservation, 
development and evaluation of economical BMP’s for improved 
water quality, air quality and sustainability of agricultural 
production.  
 





University  of  Arkansas  Ph.D.  Biosystems  Eng.  (2000) 
Oklahoma State University 
Research Areas: Ecological engineering, environmental soil 
and water sciences, water quality chemistry, algal nutrient 
limitation, pollutant transport in aquatic systems, water 
quality monitoring and modeling. 
 
Christopher Henry, Ph.D., P.E. 




Research Areas: Development and implementation  
of statewide integrated research and extension programs  
in irrigation water management and water quality; improve 
irrigation efficiency practices, novel irrigation system design, 
and improved energy efficiency and alternative energy sources 
for irrigation; develop alternative irrigation systems for rice; 
water policy research; solar power; pumping plant telematics; 
improve irrigation systems using embedded systems and 
mobile apps; develop curricula and training materials for 
educational programs in irrigation water management for 
cropping systems, performance and energetics, irrigation 
systems, and water quality impacts; investigate and develop 
solutions for reduction of pollutant loads with respect to gulf 
hypoxia; work with other UA personnel to develop and 
demonstrate irrigation and farming practices that address 
environmental, production, and economic considerations; 
develop and maintain positive working relationships with other 
government agencies and industries.  
 







Research Areas:  Biotechnology engineering, biomedical 





Kieu Ngoc Le, Ph.D. 
Instructor 
B.S.  Education  and  Foreign  language  (English),  Cantho 
University (2006) , Vietnam 






Research Areas: Field‐ and watershed‐scale modeling to evaluate 
the impacts of land use, on‐farm management decisions on soil 
organic carbon sequestration, soil properties, crop productivity 
and water quality. Life cycle assessment on the impact of 
conservation agriculture versus different tillage systems 
 
Yanbin Li, Ph.D., P.E. 





Research Areas: Biosensor and bioinstrumentation, microbial 
predictive engineering, quantitative risk assessment, and food 
safety engineering. 
 
Yi Liang, Ph.D. 




Research Areas: Air quality and energy efficiency with confined 
animal feeding operations, quantification of emission and 
transportation of air pollutants, development and evaluation of 
emission prevention and control technologies. 
 







Research Areas: Computer simulation of biological systems; 
linkages among technology, economics and societal values. 
 
 









Research Areas: Ecological engineering, ecological watershed 
modeling, biological assessment and monitoring, ecosystem 















Research Areas: Grain and Food Processing,  dissolved oxygen 
and ozone technologies for water and wastewater treatment. 
 
Sammy Sadaka, Ph.D., P.E., P.Eng. 





Research Areas: Bioenergy and energy conservation, grain 
drying and storage; gasification, pyrolysis, biodrying, energy 
con‐servation. 
  





Research  Areas:  Wetland ecohydrology and agro ecosystems, 
surface water nutrient fluxes and source partitioning. Land‐




Karl VanDevender, Ph.D., P.E. 




Research Areas: Development and implementation of statewide 
extension programs in livestock and poultry waste management, 
liquid and dry; develop curricula and training materials for 
educational programs in collection, storage, and land application 
of waste to prevent contamination of surface and groundwater; 
work with other UA personnel to develop and demonstrate 
manure storage, treatment, and utilization practices that address 
environmental, production, and economic considerations; develop 
and maintain positive working relationships with other 
government agencies and industries. 
 



















Research Areas: Air and water quality related to animal 
agriculture and value added products production from 




















Administrative Specialist III; Extension 
 
Beatriz Moreno Garcia  
Post Doctoral Fellow 
 
Sandhya Karki 


















Post Doctoral Associate 
 
Anthony Taylor 





PROFESSIONAL AND ADMINISTRATIVE STAFF 




BOARDS AND COMMITTEES 
Bill HagenBurger  





































Chief Executive Officer 




Southwestern Power Administration 
 
Kevin J. Igli 











BAEG Advisory Board 
2019 Members 
Academic Advisory Committee 
2019 Members 
Jeff Madden 
Director of Engineering 








Manager of Environmental Quality 
Beaver Water District 
 
Chris Pixley 
VP of Operations 




Arkansas Natural Resources Commission 
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DEPARTMENTAL RESOURCES 
ACADEMY MEMBERS AND INDUCTEES 
Active Academy Members 





B.S. (‘90), M.S. (‘93) 















B.S. (‘71), M.S. 
(‘73), Ph.D. (‘77) 
 
John L. Bocksnick 





















































B.S. (‘68), M.S. (‘77) 
 
Michael W. Freer 
B.S. (‘85), M.S. (‘88) 
 
Dennis R. Gardisser 




B.S. (88), M.S. (90) 










B.S. (‘60), M.S. (‘64) 
 
 Michael D. Jones 












B.S. (‘71), M.S. (‘73) 
  
Otto J. Loewer 




























B.S. (‘82), M.S. (‘92) 
 
Carl Peters 
B.S. (‘58), M.S. (‘61) 
 
Chris Pixley  
B.S. (‘02) Ph.D. (’13) 
 
Jonathan W. Pote 







B.S. (‘79), M.S. (‘81) 
 
Richard M. Rorex 

















B.S. (‘91), M.S. (‘95) 
   
Phil Tacker 











































B.S. (‘72), M.S. (‘76) 
  
J. Randy Young 










B.S. (‘73) Posthumously 
Harold S. Stanton 
B.S. (‘50) M.S. (‘53) 
H. Franklin Waters 
B.S. (‘55) Posthumously 
 
Carl L. Griffis 
























ACADEMY MEMBERS AND  INDUCTEES 
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In  1921,  the  University  of  Arkansas  activated  the 
Department of Agricultural Engineering to teach service 
courses  and  conduct  applied  research.  The  department 
was housed in Gray Hall, located where Mullins Library 
now  stands. The department moved  to  the old  campus 
infirmary, nicknamed “the old agriculture building” and 
now called the Agriculture Annex, in 1966, and finally to 
its  current  location  in  Engineering Hall  in  1990  after  a 
renovation  of  the  building  originally  built  in  the  early 
1900’s. 
The  first  Bachelor  of  Science  in 
Agricultural  Engineering  was 
conferred  in  1950,  with  the  first 
Master  of  Science  in  Agricultural 
Engineering  following  in  1952.  The  first  Ph.D.  degree 
was conferred in 1984. 
 
To  reflect  the  change  in  the  engineering field  of  study, 
the  department’s  name was  changed  to  Biological  and 
Agricultural  Engineering  in  1988.  In  1990,  the  B.S.  and 




In  2003,  the  department  received  approval  from  the 
Arkansas Department of Higher Education  to begin  the 
M.S.  in  Biomedical  Engineering  program.  This  showed 
the department’s continued goal of keeping up with the 
changes in the biological engineering research fields. The 











Northwest  Arkansas  and  the  University  of  Arkansas 
were  featured  in  the  July  2013  issue  of  U.S. Airways 
Magazine.  The  11‐page  section  on  NWA  detailed  the 
many  positive  impacts  provided  by  the  $1  billion 
Campaign for the 21st Century, one of the largest fund‐
raising  efforts  by  a  U.S.  public  university,  while 
focusing on the university’s future goals.  






ry  instructional  and  administrative  building.  The 
first  class  to  graduate  etched 
their  names  in  the  sidewalk  in 
front of Old Main,  starting Sen‐




came  the  first  major  Southern 
public  university  to  admit Afri‐
can‐American  student without  litigation when  Silas 
Hunt of Texarkana, an African‐American veteran of 




C. Kik  (1927‐67), made major  advances  in nutrition 
science during their tenures at the university. Along 
with  this  discovery,  Sure  extended  knowledge  of 
how vitamin E, amino acids, and B‐vitamins function 
on  reproduction  and  lactation.  Kik  developed  the 
process  for  parboiling  rice  to  increase  retention  of 
vitamins  and  shorten  cooking  time. Kik  also  docu‐
mented  benefits  of  adding  fish  and  chicken  to  rice 




Walk.  The UA Alma Mater was written  in  1909  by 
Brodie Payne and was  recognized  in 1931 as one of 
the  twenty‐five best college songs by  the University 
College  Song Association  in New  York,  and  at  the 
end of  the  song,  students  and  alumni  always point 
toward  Old  Main.  The  Arkansas Fight Song  was 
written  in  the  late 1920’s and  is  still 
sung  at  every  football  game.  The 
university  received  the  Razorback 
mascot  in 1909 during a speech by  the current  foot‐
ball  coach, Hugo  Bezdek, when  he  referred  to  the 
team  as  “a wild  band  of  Razorback  hogs,”  and  in 
1910,  the  student  body  voted  to  change  the mascot 
from the Cardinals to the Razorbacks. The “calling of 
the Hogs”  began  in  the  1920’s, when  several  local 
farmers attending a  football game decided  to  try  to 
help  a  lagging  team  and  yelled  “Woo,  Pig  Sooie!” 
The school colors are cardinal red 
University of Arkansas 
 




the  South  in  2016.  Based  in  nearby  Bentonville, 
the Walmart  corporation  has  dominated  Fayettevilleʹs 
economy.  The  city  hosts  the  Wal‐Mart  Shareholders 
Meetings each year at the Bud Walton Arena.  
 
According  to  the  2018  census,  Fayetteville  has  a  pop‐
ulation of 86,751 and  is the third most populous city  in 
Arkansas. It boasts a proud history, with several notable 
residents  including authors Ellen Gilchrist  (In the  Land  
of Dreamy Dreams,  1981)  and  Donald  Harrington  (The 






the  town square, where a  farmer’s market  is held  from 
April  through  November.  Dickson  Street  is  a  main 
thoroughfare leading to the University of Arkansas and 
is  lined with  shops  and  restaurants.  The Walton Arts 
Center is a professional performing arts center and hosts 
many  national  and  international  fine  art  events 
throughout the year.  
 
Many  industry  giants  consider  Northwest  Arkansas 
home. Bentonville based Wal‐Mart,  is  the world’s  larg‐
est public corporation by revenue, according to the 2008 
Fortune Global 500. Founded by Sam M. Walton in 1962, 
it  is  the  largest private  employer  in  the world and  the 
fourth largest utility or commercial employer. Lowell is 
the home  for  J.B. Hunt Transport Services,  Inc., one of 
the  largest  truckload  transportation  companies  in  the 
United States, with annual  revenues of over $2 billion. 























stateʹs  largest university. When  classes  are  in  session, 
thousands of students on campus dramatically change 
the  cityʹs  demographics.  Thousands  of  Arkansas 
Razorbacks  alumni  and  fans  travel  to  Fayetteville  to 
attend  football,  basketball,  and  baseball  games.  The 
Universityʹs menʹs track and 
field  program  has  won  41 
national  championships  to 
date.  Fayetteville  was 
named  the  third  best  place 
to  live  in  the United  States 
in  the  2016 U.S. News  Best 
Places  To  Live 
Rankings,  and  one  of  the  best  places  to  retire  in  the 
South. Forbes also ranked Fayetteville as  the 24th‐best 
city  for  business  and  careers  in  2016.  Lonely  Planet 
named Fayetteville among  its  top 20 places  to visit  in 
City of Fayetteville and Northwest Arkansas 
Department of Biological  Agricultural Engineering 
 
In 2012, the Biomedical Engineering 
program   was  separated    and  the 
revised  curriculum  in  Biological 
Engineering  of  “Healthy Planet 
Healthy People”  was    designed  to 
address  the  challenges  in  sustainable  food, water  and 
energy systems.  
The  Biological  and  Agricultural  Engineering  Depart‐
ment is housed on the second floor of the John A. White 
Jr. Engineering Hall. The main department office and all 




The  department  also  has  offices  and  labs  at  the 
Biological  and  Agricultural 




































Bachelor of Science in Biological Engineering 
Arkansas Academy of Biological   





Biological  Agricultural Engineering  
Departmental Scholarship 
Kendrick Hardaway  
Natalie VonTress   





































Angel Meneses Castillo 
Thania Ramos 










Scholarship Recipients for 2019 
TEACHING PROGRAM 
UNDERGRADUATE PROGRAM 
Graduates for 2019 






Priscila Morales —Social Outreach Coordinator  
Wesley Wahls– Outdoor Event Coordinator 
Advisor: Dr. Scott Osborn 
John W  Trannye Odom White Scholarship 
Natalie Von Tress 
Jacob Askey 
 






Names  listed  in  Italic  are  spring  2018  scholar     
ship  Recipients    the  others  listed  are  fall  2018  
scholarship recipients. 
 




The  department’s mission  is: Healthy Planet, Healthy People .  Biological  engineers  improve  people’s 
lives today and help assure a sustainable quality of life for tomorrow. They create solutions to problems 
by coupling living systems (human, plant, animal, environmental, food, and microbial) with the tools of 








Biological Engineering  is an ABET accredited program  leading  to  the B.S. degree. The M.S. and Ph.D. 
degrees are also offered. The curriculum is under the joint supervision of the dean of the College of En‐
gineering and the dean of the Dale Bumpers College of Agricultural, Food and Life Sciences. The B.S. in 

















and  cradle  to  grave  life  cycle  analysis  of  resource utilization,  and  environmental  impacts with  a 
view toward long‐term prosperity. 
 









Biological Engineering B.S.B.E., Eight‐Semester Degree Program 2017‐2018 
Course Catalog 
The Bachelor of Science  in Biological Engineering program  is eligible for students who want to participate  in an 











































































(18 Semester hours) 
 
















An  additional  part  of  this  development  process  occurs 
through  service  to  others.  Students  are  encouraged  to  be‐
come  involved  in  all  departmental  functions  including 
teaching,  research,  extension,  and  social  activities  so  that 
they may obtain the best possible education.  
 
The  core  of  graduate  education  lies  in  obtaining  technical 
expertise in an area of specialization. Specifically, the objec‐
tives  of  the Master’s  and Ph.D.  engineering  graduate  pro‐
gram are for students to: 
 
Develop  the ability  to  comprehend  and  apply  engi‐













will  combine  biological  or  biomedical  engineering  courses 
with other engineering fields,  the physical sciences, mathe‐
matics,  statistics  and  the  biological  sciences  in  developing 
their program of study. The advanced degrees are primarily 
research degrees awarded for significant creative research or 
design  accomplishment,  and  not  for  the  completion  of  a 
specified number of courses. Therefore, a student’s program 
concentration  is on a significant  thesis or dissertation prob‐
lem  completed  under  the  supervision  of members  of  the 









School. Second,  the student must be accepted  into  the de‐
partment’s program, which depends on transcripts, recom‐
mendations,  a  statement  of  purpose,  and  the  following 
GPA and test scores. 
 
A. Students with an ABET‐Accredited or equivalent 
Engineering Degree 
 Students to a M.S. program from a B.S. degree in engi‐
neering or  to  a Ph.D. program  from  a B.S. degree  in 
engineering and a M.S. degree: 




2.  A TOEFL score of at  least 550  (paper‐based) 
or  213  (computer‐based)  or  80  (Internet‐
based). This requirement is waived for appli‐
cants  whose  native  language  is  English  or 




4.  B.S.  degree  in  engineering  from  an  ABET 




1.  A score of 307  (1200  for the  tests  taken prior 
to August 1, 2011) or above (verbal and quan‐
titative) on the GRE. 
2.  A TOEFL score of at  least 550  (paper‐based) 
or  213  (computer‐based)  or  80  (internet‐
based). This requirement is waived for appli‐
cants  whose  native  language  is  English  or 




4.  B.S.  degree  in  engineering  from  an  ABET 
accredited program or equivalent. 
 















































































Details  concerning  admission  for  both  international 
and domestic  students are provided  in  the Universi‐
ty’s Graduate School Handbook.  
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Graduate Students  















The following students were part of the Graduate program during 2018.  Several students cannot be listed due to limitations of 
the Family Educational Rights and Privacy Act (FERPA). Faculty advisors provided support and planning to the students 
throughout their career in the Department of Biological and Agricultural Engineering. 









Doctor of Philosophy in  







Graduate Degrees Earned 
The following students completed all requirements for their degree 
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Graduate Student Advisees in Other Areas 
The following students are participating in other programs across the university with a member of the department’s faculty serving in an 
advising role.  Several students cannot be listed due to limitations of the Family Educational Rights and Privacy Act (FERPA).  
Student Program Advisor 
Jacob Alberti Master Science Engineering Dr. Otto J. Loewer 
Joshua Blackstock PhD Geosciences Dr. Benjamin Runkle 
Lulu Cao Master Science Zhejiang University Dr. Yanbin Li 
Christopher Carr Maters Science Engineering Dr. Otto J. Loewer 
Huang Dai PhD Zhejiang University Dr. Yanbin Li 
John Deurpinghaus Masters Industrial Engineering Dr. Benjamin Runkle 
Luke Dinkledine Master Science Engineering Dr. Otto J. Loewer 
Dean Dronen Master Science Engineering Dr. Otto J. Loewer 
Tyler Fochtman Master Science Computer Science Dr. Jin‐Woo Kim 
William Garrahan Master Science Engineering Dr. Otto J. Loewer 
Yawen He Master Science Zhejiang University Dr. Yanbin Li 
Jeffrey Henson Master Science Biomedical Engineering Dr. Jin‐Woo Kim 
Jacob Hickman Master Science Environmental Engineering Dr. Marty Matlock 
Josh Humphreys PhD Crop Soil & Environmental Sciences Dr. Benjamin Runkle 
Zhishang Li PhD Zhejiang University Dr. Yanbin Li 
Aoming Liang Masters of Science Zhejiang University Dr. Yanbin Li 
Bo Ma PhD Microelectronics‐Phontonics Dr. Jin‐Woo Kim 
Shelly Maddox PhD Mechanical Engineering Dr. Jin‐Woo Kim 
Jacob Marsh Master Science Engineering Dr. Otto J. Loewer 
Sangeeta Mukhopadhyay PhD Food Science Dr. Scott Osborn 
Haiying Pang Master Of Science Zhejiang University Dr. Yanbin Li 
Leigh Parette PhD Poultry Science Dr. Yanbin Li 
Joseph Parker Master Science Engineering Dr. Otto J. Loewer 
Alexander Plumb Master Science Engineering Dr. Otto J. Loewer 
Zahohui Qiao PhD Zhejiang University Dr. Yanbin Li 
Francia Ravelombola PhD Crop, Soil and Environmental Sciences Dr. Chris Henry 
Jacob Reed Master Science Engineering Dr. Otto J. Loewer 
Trent Rodgers PhD Computer Science and Computer Engineering Dr. Jin‐Woo Kim 
Savanna Royals Master Science Engineering Dr. Otto J. Loewer 
Bradley Silfies Master Science Engineering Dr. Oto J. Loewer 
Yafang Shen PhD Zhejiang University Dr. Yanbin Li 
Xiangning Xiao PhD Zhejiang University Dr. Yanbin Li 
Xiaofan Yu PhD Cell and Molecular Biology Dr. Yanbin Li 
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BENG 2632 Biological Engineering Design Studio (Fa) 
Application  of  the  engineering  design  process  to  pro‐
jects  involving  living  systems. Projects  are  team‐based 
open‐ended  design  with  hands‐on  construction  and 
testing  of  design  prototypes.  Emphasis  is  placed  on 
understanding,  quantifying  and  controlling  complex 
interacting  living  systems  involving  humans,  animals, 
plants and microbes with the goal of creating economi‐
cally  and  ecologically  sustainable  systems.  4  hours  of 
design studio per week. Pre‐ or Corequisite: PHYS 2054 
and BIOL 1543/1541L, and (GNEG 1111 or GNEG 1103). 
BENG 2643 Biological Engineering Methods (Sp) 
Introduction  to  the  tools needed  to perform  biological 
engineering  design,  integrated  through  projects  in  the 
food,  energy  and/or  water  area.  The  tools  covered 
include  structured  programming  language  for 
modeling,  statistical  analysis,  geographic  information 
systems,  engineering  graphics,  and  engineering 
economics. Two hours of lecture and three hours of lab 
per  week.  Corequisite:  Lab  component.  Prerequisite: 
BENG 2632. 
BENG 3113 Measurement and Control for Biological 
Systems (Sp) Principles  of  sensors,  instruments, 
measurements,  controls,  and data  acquisition  systems, 
with  emphasis  on  applications  for  biological  systems; 
including  basic  circuit  analysis,  sensor  calibration  and 
hardware  selection.  Basic  process  monitoring  and 
control  methods,  including  hardware  and  software. 
Lecture  2  hours,  laboratory  3  hours  per  week. 
Corequisite: Lab component. Prerequisite:  EPHYS 2054. 
BENG 3113H Honors Measurement and Control for 
Biological Systems (Sp) Principles  of  sensors, 
instruments,  measurements,  controls,  and  data 
acquisition  systems, with emphasis on applications  for 
biological  systems;  including  basic  circuit  analysis, 
sensor calibration and hardware selection. Basic process 
monitoring  and  control methods,  including  hardware 
and  software. Lecture  2  hours,  laboratory  3  hours per 
week. Corequiste:  Lab  component:  Prerequistie:  PHYS 
2074 and honors candidacy.  
BENG 3653 Global Bio‐Energy Engineering (Fa) 
Global  energy  sources  with  a  focus  on  renewable 
energy,  solar  and  biomass  derived  fuels.  Biomass 
energy production  from  crops and organic  residues or 
waste products. Conversion of biomass to usable  fuels. 
Utilization  of  renewable  energy  in  society.  Includes 
detailed  systems  analyses  to  examine  inputs, 
efficiencies,  usable  outputs  and  by‐products.  Systems 
design  to  select and  integrate  components which meet 
client  needs  while  maximizing  sustainable  global 
impacts.  Three  hours  of  lecture  per  week.  Pre‐  or 
Corequisite:  BENG  2643  and  (MEEG  2403  or  CHEG 
2313). 
BENG 3663. Biological Engineering Methods II (Fa). 3 
Hours. 
Modeling  biological  processes  to  predict  system 
behavior  as  part  of  the  design  process.  Development 
and use of  spreadsheets and  script programming  code 
to  represent  biological  phenomena  and  processes. 
Introduction  to  experimental  design  as  applied  to 
biological  processes,  including  data  collection  and 
analysis,  and  elementary  statistics. Use  of  engineering 
economics  to aid comparisons of alternatives. Analysis 
of  engineering  designs  and  management  practices  to 
best meet the needs of society and the client in areas of 
sustainable water, food and energy systems. 
Lecture  3  hours  per  week. 
Prerequisite: PHYS 2054 and MATH 2564. 
 
BENG 3723 Unit Operations in Biological Engineering 
(Sp) Design  of  basic  unit  operations  typical  of 
biological engineering practice; unit operations  include 
pump‐pipe,  fan‐duct,  moist  air  (psychrometric) 
processes  (cool/heater/humidifier/dryer),  air  mixing, 
aeration,  and  refrigeration; unit operations design will 
account  for  unique  constraints  imposed  by  biological 
systems.  Lecture  2  hours  and  lab  3  hours  per  week. 
Corequisite: Lab component. Prerequisite:  (MEEG 2403 
or  CHEG  2313)  and  (CVEG  3213  or  CHEG  2133  or 
MEEG 3503). 
BENG 3733 Transport Phenomena in Biological Sys‐
tems (Fa) Basic  principles  governing  transport  of 
energy  and mass. Estimating  transfer  of  energy  (heat) 
through  solid  bodies  and  liquid/gas  boundary  layers 
through conduction, convection, and  radiation. Model‐




diffusion.  Three  hours  lecture  per  week.  Pre‐  or 
Corequisite: (CVEG 3213 or MEEG 3503 or CHEG 2133.) 
Prerequisite:  (MEEG  2403  or CHEG  2313)  and MATH 
2584. 
The following courses are taught as part of the Biological & Agricultural Engineering curriculum for the Undergraduate, Master’s, and Ph.D. programs.   
TEACHING PROGRAM 
COURSES 
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BENG 4123 Biosensors & Bioinstrumentation (Odd 
years, Sp) Principles of biologically based sensing ele‐
ments  and  interfacing  techniques. Design  and  analysis 
methods of biosensing and  transducing components  in 
bioinstrumentation. Applications of biosensors and bio‐
instrumentation  in  bioprocessing,  bioenvironmental, 
biomechanical  and  biomedical  engineering.  Lecture  2 
hours,  laboratory  3  hours  per week.  Corequisite:  Lab 
component. Prerequisite: BIOL  2013 or BIOL  2533  and 
BENG 3113. 
BENG 450V  Special Problems (Sp, Su, Fa) Selected 
problems  in  biological  engineering  are  pursued  in 
detail.  Prerequisite:  senior  standing. May  be  repeated 
for up to 4 hours of degree credit. 
BENG 451VH Honors Thesis (Sp, Su, Fa) Prerequisite: 
Honors candidacy. 
BENG 452V Special Topics in Biological Engineering 
(Irregular) Special topics in biological engineering not 
covered  in other  courses. May be  repeated  for up  to 8 
hours of degree credit. 
BENG 4663 Sustainable Biosystems Designs (Fa) Pro‐
cess  and  methodologies  associated  with  measuring, 
assessing,  and designing  sustainable  systems  in water, 
energy and  food. Quantitatively  rigorous methodology 
for  life  cycle  analysis  (LCA)  for  inventory,  assessment 
and impact analyses. Use of other systems analyses and 
process control theory to evaluate and design sustaina‐
ble systems. Application of  the methods  to a project  to 
gain  experience  in  defining,  quantifying  and  utilizing 
sustainable metrics.  Three  hours  of  lecture  per week. 
Prerequisite: BENG 3653. 
BENG 4703 Biotechnology Engineering (Fa) 
Introduction  to  biotechnology  topics  ranging  from 
principles  of  microbial  growth,  mas  balances, 
bioprocess engineering as well as emerging principles in 
the  design  of  biologically  based  microbial  and 
enzymatic production  systems. Application  areas  such 
as  biofuels,  and  fine  and  bulk  chemical  production. 
Lecture  2  hours,  laboratory  3  hours  per  week. 
Prerequisite: BENG 2632. Corequisite: Lab component. 
BENG 4743 Food and Bio‐Product Systems Engineer‐




energy, water  and mass  for  the purpose  of producing 
and processing biomass for human uses. Advanced bio‐
process  design  topics  to  utilize  enzymes,  cells,  tissues 
and organisms  to  create bio‐products and methods  for 
deactivating  biological  agents  to  preserve  the  quality 
and safety of food and other bio‐products. Three hours 
lecture  per week.  Prerequisite: BENG  3723  and BENG 
3733. 
BENG 4753L Nanotechnology Laboratory (Fa) 
Provides  students with hands‐on  experience  in  several 
major  areas  of  nanotechnology,  including  nanoscale 
imaging,  synthesis  of  nanomaterials,  nanostructure 
assembly  and  manipulation,  device  and  system 
integration,  and  performance  evaluation.  Students  can 
earn credit for only one of the following courses: MEEG 
4323L, BENG 4753L, BMEG 4103L, CHEM 4153L, PHYS 
4793L.  Corequisite:  Drill  component,  junior  standing 
and instructor consent. Prerequisite: MATH 2564, PHYS 
2074, CHEM 1123, or CHEM 1133.  
This  course  is  cross‐listed  with MEEG  4323L,  CHEM 
4153L, PHYS 4793L. 
BENG 4753M Honors Nanotechnology Laboratory (Fa) 
Provides  students with hands‐on  experience  in  several 
major  areas  of  nanotechnology,  including  nanoscale 
imaging,  synthesis  of  nanomaterials,  nanostructure 
assembly  and  manipulation,  device  and  system 
integration,  and  performance  evaluation.  Students  can 
earn credit for only one of the following courses: MEEG 
4323L, BENG 4753L, BMEG 4103L, CHEM 4153L, PHYS 
4793L.  Corequisite:  Drill  component,  junior  standing 
and instructor consent. Prerequisite: MATH 2564, PHYS 
2074, CHEM 1123, or CHEM 1133. 
This  course  is  cross‐listed  with MEEG  4323L,  CHEM 
4153L, PHYS 4793L. 
BENG 4812 Senior Biological Engineering Design I 
(Fa) Initiation  of  comprehensive  two‐semester  team‐
design projects to design processes, devices and systems 
to meet needs of clients  in sustainable water,  food and 
energy.  Practice  in  following  the  design  process, 
including  the  definition  of  design  objectives  and 
constraints,  establishing  functions  and  performance 
criteria,  generating  alternatives  and  evaluating 
alternatives  through  analysis, modeling  and  prototype 
testing;  exploring  relevant  design  considerations 
including performance, efficiency, costs, environmental 
impacts,  sustainability  and  stewardship,  safety  and 
ethics.  Developing  analytic  capability;  and  practicing 
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client.  Lecture  1  hour,  laboratory  3  hours  per  week. 
Prerequisite:  Instructor  consent.  Corequisite:  Lab 
component.  




energy.  Focus  on  building  of  prototypes  or  models, 
system  optimization,  evaluation  and  improvement. 




hour  per  week,  two  2‐hour  lab  periods  per  week. 
Prerequisite: BENG 4812. Corequisite: Lab component.  
BENG 4831. Biological Engineering Professionalism 
(Fa). Preparation  to  be  job‐ready,  employable  and 
successful  in  transition  to  a  professional  career  and 
further study in Biological Engineering. Introduction to 
job  and  graduate  study  searches.  Professional  and 
ethical  responsibilities;  professional  registration. 
Conflict,  change  and  project  management.  Effective 
communications  and  interactions  with  supervisors, 
peers,  clients,  and  stakeholders.  Two  hour  discussion 
section per week. Prerequisite: Senior standing. 
BENG 4933 Sustainable Watershed Engineering (Sp) 




water  management  regions;  evaluate  and  quantify 
water demands by  sector with  emphasis on  irrigation; 
develop risk‐based simulations of hydrologic processes, 
including  precipitation,  evapo‐transportation,  infiltra‐
tion,  runoff,  and  stream  flow;  quantify  and  simulate 




BENG 500V Advanced Topics in Biological Engineer‐
ing (Irregular) (1‐6) Special problems  in  fundamental 
and  applied  research. Prerequisite: Graduate  standing. 
May be repeated for up to 6 hours of degree credit. 
BENG 5103 Advanced Instrumentation in Biological 
Engineering (Even years, Sp) Applications  of 
advanced  instrumentation  in  biological  systems. 




BENG 5253 Bio‐Mems (Irregular) Topics  include  the 
fundamental  principles  of microfluidics, Navier‐Stokes 
Equation,  bio/abio  interfacing  technology,  bio/abio 
hybrid  integration  of microfabrication  technology,  and 
various biomedical and biological problems that can be 
addressed  with  microfabrication  technology  and  the 
engineering  challenges  associated  with  it.  Lecture  3 
hour per week. Prerequisite: MEEG 3503 or CVEG 3213 
or CHEG 2133. (Same as MEEG 5253) 
BENG 5303 Fundamentals of Biomass Conversion (Fa) 
Web‐based overview of  the  technology  involved  in  the 
conversion  of  biomass  to  energy,  including  associated 
sustainability issues. Overview of biomass structure and 
chemical composition; biochemical and thermochemical 
conversion platforms;  issues,  such  as  energy  crop pro‐
duction  related  to water  consumption  and  soil  conser‐
vation. Further topics include: biomass chemistry, logis‐
tics  and  resources;  biological  processes;  and  thermo‐
chemical  processes.  Two  web‐based  lectures/meetings 
per week. Prerequisite: Graduate standing or  instructor 
consent. 
BENG 5313 Fundamentals of Bioprocessing (Sp) This 
course covers the fundamentals of mass and energy bal‐
ances,  fluid  dynamics,  heat  and  mass  transfer,  as 
applied to Bioprocessing. The microbial growth, kinetics 
and  fermenter operation as applicable  to Bioprocessing 
will be covered  in  this course.  Industrial Bioprocessing 




‐UA  faculty member  at  a participating university. Pre‐
requisite: MATH 2554, CHEM 3813, and PHYS 2054. 
BENG 5323 Bioseparations (Even years, Sp) Study of 
separations  important  in  food  and  biochemical  engi‐
neering such as leaching, extraction, expression, absorp‐
tion,  ion exchange, filtration, centrifugation, membrane 
separation,  and  chromatographic  separations.  This 
course  is  offered  on‐line  in  collaboration  with  the 
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BENG 5333 Biochemical Engineering (Odd years, Sp) 
The analysis and design of biochemical processing sys‐





faculty  member  at  a  participating  university.  Pre‐
requisite: Instructor Consent Required. 
BENG 5343 Advanced Biomass Thermochemical Con‐
version (Odd years, Fa) Advanced  study,  evaluation, 
and  application  of  thermochemical  conversion  path‐
ways  in biofuel production. Specific  topics  include bio‐




faculty  member  at  a  participating  university.  Pre‐
requisite: Instructor Consent. 
BENG 5351 Sustainability Seminar (Su) Topics  in 
environmental  sustainability,  green  engineering,  life 
cycle  analysis,  sustainable  development  and 
sustainability  science. This  course  is  offered  on‐line  in 
collaboration  with  the  AG*IDEA  consortium  of  land 
grant universities. The principal instructor will be a non
‐UA  faculty  member  at  a  participating  university. 
Prerequisite: CHEM 1123. 
BENG 5613 Simulation Modeling of Biological Sys‐
tems (Irregular) Application  of  computer  modeling 
and  simulation  of  discrete‐event  and  continuous‐time 
systems to solve biological and agricultural engineering 
problems.  Philosophy  and  ethics  of  representing  com‐
plex processes in simplified form. Deterministic and sto‐
chastic modeling of complex systems, algorithm devel‐
opment,  application  limits,  and  simulation  inter‐
pretation. Emphasis on calibration, validation and  test‐
ing  of  biological  systems models  for  the  purposes  of 
system optimization, resource allocation, real‐time con‐
trol  and/or  conceptual  understanding.  Prerequisite: 
AGST 4023 or STAT 4003 or INEG 2313. 
BENG 5623 Life Cycle Assessment (Sp) This  course 
will examine the process and methodologies associated 
with  life  cycle analysis  (LCA). The  course will  explore 
the  quantitatively  rigorous methodology  for  life  cycle 
inventory  (LCI), LCA and  life  cycle  impact assessment 
(LCIA).  This  course  is  offered  on‐line.  The  principal 
instructor will be a UA faculty member. 
BENG 5633 Linkages Among Technology, Economics 
and Societal Values (Sp, Fa) Addresses  how macro‐
level change  is  influenced by  the  linkages among  tech‐
nology,  economics  and  societal  values.  Three  major 
course initiatives: 1) Developing a conceptual model for 
understanding  how  macro‐level  change  has  occurred 
over history; 2) Examining recorded history in order to 
develop a  contextual appreciation  for Societyʹs  current 
situation;  and  3)  Using  statistical  data  to  identify  six 
overriding world trends that are likely to greatly impact 




BENG 5703 Design and Analysis of Experiments for 
Engineering Research (Irregular) Principles  of 




using  computer  techniques.  Students  must  have  an 
introductory background  in  statistics. Lecture 2 hours, 
laboratory  3  hours  per  week.  Corequisite:  Lab 
component. 





tion  in  food  processing. Demonstration  of monitoring 
and  detecting  techniques  for  food  safety,  including 
image  analysis,  biosensors  and  modeling.  Lecture  3 
hours  per  week.  Prerequisite:  BENG  4103  and  FDSC 
4123 (or equivalent). 
BENG 5733 Advanced Biotechnology Engineering 
(Odd years, Fa) Applications  of  the  principles  of 
bioprocess/biochemical  engineering  to  microbiological 




kinetics  and  advanced  bioreactor  design.  Prerequisite: 
BENG 3733 or BENG 4703 or BENG 5743 or equivalent. 
BENG 5743 Biotechnology Engineering (Fa) Introduc‐
tion  to biotechnology  topics ranging  from principles of 
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logically  based  microbial  and  enzymatic  production 





BENG 5801 Graduate Seminar (Sp) Reports presented 
by  graduate  students  on  topics  dealing  with  current 
research  in  biological  engineering.  Prerequisite:  Grad‐
uate standing. 
BENG 5923 Nonpoint Source Pollution Control and 
Modeling (Irregular) Control of hydrologic, meteoro‐







BENG 5933 Environmental and Ecological Risk 
Assessment (Sp) Process  and  methodologies 
associated  with  human‐environmental  and  ecological 
risk assessments. Environmental risk assessments based 
on  human  receptors  as  endpoints,  addressing 
predominantly  abiotic  processes.  Ecological  risk 
assessments  based  on  non‐human  receptors  as 
endpoints.  Approach  using  hazard  definition,  effects 
assessment,  risk  estimation,  and  risk  management. 
Application  of  methods  to  student  projects  to  gain 
experience  in  defining  and  quantifying  uncertainty 
associated with human perturbation, management and 
restoration of environmental and ecological processes. 
BENG 5953 Ecological Engineering Design (Fa) 
Design  of  low  impact  development  techniques  to 
enhance  ecological  services,  reduce  peak  runoff,  and 
capture  sediments,  nutrients  and  other  pollutants 




direct  land  application  to  soils/crops,  composting 
systems,  lagoons  and  constructed  wetlands.  Design 
goals  include  optimization  of  ecological  services  to 
maintain  designated  uses  of  land,  water  and  air; 
including  enhancement  of  habitat  for  wildlife  and 





BENG 600V Masterʹs Thesis (Sp, Su, Fa) (1‐6) Graduate 
standing required for enrollment.  












STUDENT FIELD INDUSTRY TOUR FALL 2018 
Fourche Creek Wastewater Treat-
ment Facility, Little Rock, AR 
Bergey Windpower, Norman, OK  
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FACULTY RESEARCH & EXTENSION PROJECTS 























The Biological and Agricultural Engineering research program is engaged in designing a sustainable future 
through innovation in interdisciplinary research in water, food and energy systems.  
 
 Water systems  include: watershed ecosystem services, stream bank,  lake, and reservoir restoration 
and  management,  ecological  engineering  design,  water  resources,  water  quality  and  non‐point 
source pollution management, watershed modeling and monitoring,  irrigation  technologies, water 
management at watershed and ecosystems  scales, metrics  for  sustainable water management, and 
low‐impact development. 
 Food Systems  include:  food  safety, bio‐sensing  technology,  food and bio‐processing, bio‐products 
utilization,  microbial  risk  assessment,  antimicrobial  technologies,  nano‐biotechnology,  bio/abio 
interfacing, phytochemical extraction, and bio‐driven nanostructures. 
 Energy systems include: biomass production and post‐harvest engineering, energy use at farm level, 
bio‐refineries,  thermo‐chemical  conversion of biomass and by‐products,  extraction of  co‐products, 
pretreatment of feed stock, farm‐scale thermochemical reactors, bio‐conversion and bio‐processing, 
bio‐products,  equipment,  poultry/animal  housing  energy  efficiency,  and  energy  effectiveness 
analysis. 
 
Research areas of the Biological and Agricultural Engineering Department 
 



























































Jin‐Woo Kim,  a biological  engineering  researcher  at  the 
University  of Arkansas,  is  part  of  a  cutting‐edge  nano‐
technology research group  that has discovered a way  to 
capture  tumor cells  in  the bloodstream. The work could 
dramatically improve early cancer diagnosis and prevent 
deadly metastasis.  
Dr.  Yanbin  Li,  a  biological  engineering  researcher  project  has  two 
main focuses: biosensing technology to more rapidly and easily detect 
pathogenic  bacteria  and  antibiotic  residues  in  the  poultry  supply 
chain  and  dynamic  risk‐assessment models  integrated with  supply 
chain management  to  help  the  industry  and  regulators make  better 
decisions for ensuring food safety.  
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FACULTY RESEARCH & EXTENSION PROJECTS 
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FACULTY RESEARCH & EXTENSION PROJECTS 





































































  BIOLOGICAL AND AGRICULTURAL ENGINEERING 33 
 
 
FACULTY RESEARCH & EXTENSION PROJECTS 
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FACULTY RESEARCH & EXTENSION PROJECTS 






























































Shruti Vaman, Greg Simpson 
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FACULTY RESEARCH & EXTENSION PROJECTS 
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FACULTY RESEARCH & EXTENSION PROJECTS 
Nanotoolbox Technology for Programmable Self‐Assembly of Multifunctional Hierarchical Structures for Biomimetic Advanced Materials 


















































IMPACT:                                                                            
The ultimate significance of the nanotoolbox technology 
is  that  it  addresses  the  urgent  need  in  the  field  of 
nanotechnology  for  functional,  reliable  and  scalable 
techniques  for  “programmable  and  customizable” 
integrations of highly functional bio‐hybrid systems, on 
the basis of  target applications,  in desired patterns and 
geometries  at  all  scales  and  in  all dimensions,  beyond 
the inherent limitations of existing technologies, further 
driving innovations in novel hybrid fused technologies. 
The  nanotoolbox  technology  holds  high  promise  to 
transform  many  fields  of  research,  ranging  from 
optoelectronics,  nanophotonics,  and  nanomedicine  to 
agriculture, food safety, and biosecurity, contributing to 
the enhancement of economic well‐being and quality of 























































FACULTY RESEARCH & EXTENSION PROJECTS 
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FACULTY RESEARCH & EXTENSION PROJECTS 
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FACULTY RESEARCH & EXTENSION PROJECTS 
 
Prototype was moved  to Core Brewing  in Springdale, AR  for 
tests using donated  beer.   Core donated  space, utilities,  beer, 
and  operator  expertise  to  the  project  (an  estimated  value  of 
$3000).  Four  senior  biological  engineering  students  used  this 
project  for BENG 4823, a  required capstone design class.   The 
students redesigned and constructed a prototype and tested the 
unit at Core Brewing using donated beer.  This project provid‐
ed  the  students  valuable  experience  in  the  food  processing 
industry to make them much more competitive for entry  level 
engineering  jobs. Data  is currently being collected for publica‐
tion  of  the  invention  testing  results  in  a  beverage  industry 
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FACULTY RESEARCH & EXTENSION PROJECTS 
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Avoid Grain Dust Explosion 
Sammy Sadaka, Associate Professor 
ISSUE: 
Combustible  dust  explosion  hazards  are 
prevalent  in  various  industries,  including  but  not 
limited  to  agriculture,  grain,  food,  chemicals, 
fertilizer, tobacco, and pesticides. The total number of 
reported  agricultural dust  explosion  incidents  in  the 
U.S.  reached  84  cases  between  2009  and  2018. 
Unfortunately,  these  explosions  resulted  in  16 
fatalities and 96  injuries cases, respectively. The dust 
explosion incidents increased from 5 to 7 and then to 
12  during  the  last  three  years.  Dust  explosions  in 
grain elevators corresponded to 51% of the total U.S. 




I  developed  an  article  that  presents  an 
overview  to  help  prevent  dust  explosions  in  both 
industrial  mill  facilities  and  producer‐owned 
facilities.  The  article  (peer  reviewed  fact  sheet) 
showed  that  the  critical  requirements  for  a  dust 
explosion  are  fuel,  oxidizer,  ignition  source, 
dispersion of dust and Confinement.    It explored  the 
methods,  techniques and actions  to avoid grain dust 
explosion. The fact sheet was distributed to Arkansas 
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Assisting Arkansas Agricultural and Environmental Sustainability Efforts via Development and Maintenance 
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Air Dehumidification as a Drying Agent 
Sammy Sadaka, Associate Professor 
ISSUE: 
Rice  is one of  the principal  crops produced 
in Arkansas, which  accounts  for more  than  40%  of 
U.S. production. Farmers use ambient air  for drying 
rice  to  safe  storage  moisture  content.  Arkansas  is 
prone  to  experience  high  temperatures  and  high 
relative  humidity  during  the  harvest  and  drying 
season. Therefore, a  significant problem of  rewetting 
the  stored  rice  during  the  period  of  high  ambient 
humidity  could  occur  and  daunts  the  farmers. 
Rewetting  of  rice  creates  fluctuations  in  the  final 
moisture content of rice  that  leads  to variable milled 
rice quality. Increase of airflow rate by increasing the 
horsepower of the blower and heating the ambient air 
can  be  two  possible  solutions.  However,  both 
management  practices  are  costly  for  farmers  to  be 
included  in  their drying system. Bins equipped with 
programmed and controlled  fans were  introduced  to 
the  farmers  that  can  stop  the  airflow during  humid 
conditions  and  save  the  rice  from  rewetting. 
However, bins with wet rice without airflow even for 
a  few  hours  can  decrease  the  shelf  life  of  rice 





An  air  dehumidification  system  was 
designed and tested. The air dehumidification system 
consisted  of  a  desiccant  pipe  that  holds  silica  gel 
packets.  The  desiccant  pipe  is  a  4  inch  in  diameter 
with top end connected to a duct pipe that sucks the 
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The following active grants during 2018 fund research in specific areas. 
AWRC Program Administration 





AWRC Information Transfer 





Sediment Phosphorus Release 





Water Quality Monitoring 





Water Shed Investigative Support  




USGS Internship Program 




Improving Yield and Yield Stability for Irrigated 
Soybeans 





Improving Irrigation Scheduling and Efficiency in 
Corn and Grain Sorghum 









Promoting the use of Multiple Inlet in Arkansas 
Rice Production 





Analysis of Irrigation Survey 










Economics of Irrigation Technologies and Practices 





Economics of Multiple Water– Saving Technologies 
across the Arkansas Delta Region 





Implementing Irrigation water Management as a 
Holistic Approach to Water Management for  
Arkansas Irrigators  





Center for Advanced Surface Engineering 
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Engineering Nano‐Building Block Toolboxes for 
Programmable Self Assembly of Nanostructures with 
Arbitrary Shapes and Functions 





Poultry Excellence in China‐Improving Food Safety 
in Poultry Supply Chain 





Bio‐nanogate based Aptasensor for Rapid Detection 
of Avian Influenza Viruses (renew) 





Highly Integrated Optofluidic Biosensor for Portable 
Bacteria Detection 





Optofluidic Biosensor for Portable Bacteria Detection 





Managing Crop Residues to Reduce Particulate 
Matter Emissions 














In‐vessel Mortality Composter Management 
Guidelines Refinement and Educational Material 
Development 





CAREER: Developing Climate- Smart Irrigation 
Informing post‐disaster Restoration through 
Modeling Interdependent Agric. & Transportation 
Networks 





Reducing Arsenic and Methylmercury Intake from 
Rice 





INFEWS/T2: Enhanced Spatiotemporal Imaging of 
Resource Availability, Utilization, & Efficiency in 
Agric. Systems 




Improving Root Zone Soil Water and Nutrient 
Availability, Farm Economics, and Regional Policy 
for Sustainable Crop Production in Gulf Coast 
States 
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Development of On‐line Instructional Program 
for Nutrient Management Training Required by 
ANRC Titles XX, XXI and XXII 





UA Sustainable Nutrient Management 





In‐Vessel Mortality Composter Management 
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Other Peer‐Reviewed Publications 











































































(Non‐refereed websites) Sadaka, Sammy  
Farm and Home Safety Tips for Arkansans https://
www.uaex.edu/farm‐ranch/special‐programs/safety‐
services/default.aspx  










































































Non‐Refereed Publications and Articles 





























Non‐Refereed Publications and Articles 













































Extension Publications and Literature 
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Extension Publications and Literature 
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The University of Arkansas is committed to the policy of providing educational opportunities to 
all qualified students regardless of their economic or social status, and will not discriminate on 
the basis of handicaps, race, color, sex, or creed. 
A nationally competitive student‐centered research university serving Arkansas and the world. 
